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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a photocatalytic, hydrophilic 
coating compsn. which possesses excellent long-term storage stability 
and, upon photoexcitation, highly hydrophilizes the surface of a 
member and maintains the hydrophilicity by dispersing photocatalytic 
titanium oxide particles in a coating forming element comprising 
slloxane. 

SOLUTION: Into a coating forming element comprising a siloxane 
represented by formula I (R represents H or a monovalent org. group; 
X represents an alkoxy or a halogen; 0<p<2; and 0<q<4) are dispersed 
titanium oxide particles having a surface coated with a hydrolyzable 
silane deriv. represented by formula II (R and X are each as defined 
above; and p is 1 or 2). Photoexcutation is conducted to 
photocatalytically replace at least part of org. groups bonded to the 
silicon atom in the silicone molecule on the surface of the coating by 
hydroxyl groups, and the surface of the coating is hydrophilized 
according to the- photoexcitation. An excitation light dose of not less 
than 0.001 mW/cm2 suffices for highly hydrophilizing the surface of the 
substrate. Light sources utilizable herein include sunlight and light from 
a mercury lamp. The thickness of the surface layer is pref , not more 
than 0.4μm, and the contact angle between the surface and water 
is pref. not more than 10°. 
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[ni!f*Fll] (a) ¥isja;i3cii: 
RpS i XqO(4-p-q)/2 

tt. /Nny>|>f>^-lr$)D. pRt;q«0<p<2. 0< 
(b) -«5i:RpS i X4-P 

[W5}^^2] (a) 
RpS i XqO(4-p-q)/2 

/\Dy>J^T-CS>0. pS.t/q«0<p<2, 0< 

(b) wm.^^ 

RpS i XqO(4-p-q)/2 

(iC'f. Rtt-'(ffiC0W1«awiffi«L<tt2a«±*^e> 

2fflti.±*^'i/j:?.'eHeST^0. x«t;uzi + ->s« X 
y\py>l^TT*o. p&u:q«o<p<2, o< 

^^mmm iz^ o '>/j:< t h^^mzTKmrnizmm^-^ 

[m^m3] (a) ¥±S)ffifi!c^ 
RpS i XqO(4-p-q)/2 
(^f, R«-fiIB(75WtSSCO lffl^b<tt2|Itl,±^^b 



tt. /\ay>im'X3bK). pRy:QfiO<p<2, 0< 
q < 4 fS-Sir § i& S ) T-a? $ n ^ -> P ^it > 75» b 

(b) -^5tS i X4 

(jC-^i^. R «— ttco^riifficD 1 n^? L < « 2 ffiii^±7i^ 

f^^mm^ Xtt> -(iIli(7)#lia<h7Ki^S*^biS«nfc 
2fflUA±75^e>/;c^'^Hga£Ta5 0. XttTJL'P^->ffi, X 
«. yNPy^g-^T*^) T;-g$n-&4'BBlAP7K^Mtt 

KKMco^Sco -> U - >^^-^ s^liTt::^^ L 

[W3)^JR4] (a) ^l^ffifiJciC 
RpS i XqO(4-p-q)/2 

(iC*, R«-ffi<^WtS»® lffi^U<«2ffiti>-h75^e. 
tj-^Smm, X«. -flBC0'fr<i»i7K^**^'=.ilttWc 
2fflJiiJ:i*^e.;^j;^WBgS-e$.0, XWTJl'P^^v'a, X 
APy>im^T-*0. pBLD^q«0<p<2. 0< 

q<4^PSt"sigcT$)-2)) Ta$ns->p+-y->*^e. 
(b) 

S i XqO(4-q)/2 

(.^^. x«T;U3^rv-K. X«, /Npy>ll^-ca5 

$.oT, mmmmmfi^^m^iz^m^n, mmizj^-D 
^»frs^s-&. ^ 'bizmmizsit^isTmrnm^M'^M 

HfiaBISMtt. ^ro^®Cf^«Lfc:S^i-cD^Jt7j<S:t//X 
«7j<?iS*^*femcoaffl(3jA*«4©^BTHgtcL., iilT, 
l«tcJ;^T*!l^®^n/cS«*^'S5i-'73^*i7XRa^/X«7K 

■t^mim 1 ~4icf2®cD7tto{S5tt«i7Ktifep-xi' >i:^ 
mimmt. ^wic $ ^ $ n;tH#(c#«i#.ii^&LK"/x 

(if§^#i*^*nB7KH=tO»fet,^fjS$ns<7)^Hj|g(cL. ti, 

Ji 1 ~ 4 icf5iii£©7t»!«ttii7K't4p -7^^ y^mmi. 
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mmmimt. 7\i^zmmi^rzt^xityKx-m^\^fctt\z 

[fpfjRjH 9 ] i^5t<^ 1 ~ 8 \z$im(D u-T-^ > ifm.ii% 
p H 3 ~ 8 (Dmmz'A'^^'^rri^mm. 

[0 0 0 1] 

(Dm 0 •^7j<?igfl^fi5c^K±-r-5 zL t(D'sjmt£&A^^i&-t 

Sf::3l7Mli-r^:i<hfcJ;D. «®75?r^ns©>&ESihb, 

[0 0 0 2] 

m^o:)mwi] m^^\z^wiMto:>m(Dm<^(Dmm:fi^ 

m^cDMil^T., mm(DU>X, RZS^ 

7K7lS«cfc;5)c;ft-rS/0^eT*^o Mi^7KfiS75^3t^tcM0*^ 

L, )ffl;&^ti®IS7j<fiS/5m^^(cgfi-&LTJ;0:*:#;^igfmb 
Ac7K?|g(CfiS;Sfn«. tK?^ i^® t cD^fflMZ>lC7Km i 

■^%iL(D^m\zii^if^^(Dmmz^Y) , ^ne)CD^B(i 

X^^:y^X, itt#|(7D,^,:tf7X, $t35WN'->'^5 7-, 

7K b.S<^ ^S(t. b Ac#^cD7KriS7!)^*^® (c#«-r ^ 

(Diim^z^^^^m$m'^mit-r^mi^j2:<M°Jk-r 

■2.= •l-5STfenc<, ±gH "ftO" (i^^fi-^ffl-irCDf^ 



±mmt)n^o Mm\^>7:^f'>^)^s.^-. mm 

[0 0 0 3] mjj. at^sLo;^««^>!HFtc*3i/^Ttt. m 

m^t'^mt t^-^x\^^^o \znm-r^f^m.'^w.=f- 
m^^\z\-m^(nm:i^^^mzmmt^, mmm-mw\ 
ic#^^M7K(cj;D»^t^n, m'^(r>9\-m.'&\n.'Tt^. m 
\z. m^i\z\tnmm.m.^-m\z^-:>xn^m\-tn. m^<r) 

^1-|g-^S^Si£tico^H^oKTf 't<r)^^. Affile 
«, M7K«ilJffi(ci<:ioTr^^i^K75^'#«-r-2)<. 

mt^t. mM\z\tm(DT[^ntmn^, m^n^Mm 

t^ibts,^, :i rod; ^ /j;?^^#jKco#»tt*^*|!;^m^»^^ 
$(ltrbTt.i-5feOTi:^Ae.n-& (1Siii«jft^ "^igf±± 

114 0 4^. 1 9 8 9^10^, p. 15-2 
4) . 'i&^<Dmit-X\^. ±fB5tlS^^7^C<JfCDf§n$:IW± 
T-5fcJ6fCtt#U7"h^7;i':tnx^U'> (PTFE) 

(D^o fmy\^fk<Dmmtim ^ b i ^ ^. nx ^fc*^, 

tlTV^-g) 4 4#, 1 9 9 5^5^^, p. 3 

0 7) . ^Z.X. ^7KttCD7/^:7 i^7t^u-7-x^#i?:m 

m-^^i^^^^m-^nx^^^ mm 'wx^afj- , 

1995^1^30 B) o $B&tC<=kntt'. ;i®^tt7K 
<h(Ot«M:ft(c^^bT3 0~4 0° <7)lli7K'[4^M-r^<, 
bA^ b;^j:75^*e., tt±^#)T'f-^«^n^ttliKfii*ro,7K<t 
<7)iS^;fttt2 0° 75^^5 0° X^O, TKiiCDtgM:^*^ 3 
0~4 0° cDi^77 h#UV-(cMbTll?nt±$*b, 
■^-©SStC'f^^b-^-r^iOTT, h7t^iJV-C0 

[0 0 0 4] 

[%aj/5^«?9^bct^fr^^li] *%B^(DaW«, gc^^ 
«ffi^it5«(0»l4lcAd: b. ;6^-3*tj^t-?> ;i troBTHgAj: 
^^Ji^J5£-r-5fca6co, {^#$^tttcffinfe|g7K1±=i- 

^37., lx>X. yUXA^©ftil(73SB^g|5+^ 
co^®$^«fcll7Mk-r'l>;it(cJ;0, gP^;r<Z)S D ^7j< 

^z.tX'&^o *5gB^©ft!l©@6^tt, ]i!^-^^,;tf5'X^ 
tM«Sffi^'#iD°ptD^iiD?r;i5S(cia7j«b-rs 1 J: D , 
«ffl/«5r^n^c73^|5^±b. X«S®^7K<&fflt^Ttf^fl: 
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^^10° OT®iiijS0ll7K14^S-r?)J;^(crj:^o 

[0 0 0 6] *%BJ{ci5I.^T«. ¥tSl3aR£S:RpS i Xq 
0(4-p-q)/2 (^4", R«-ffi<;)#^»COiaSL<tt 

p<2, 0<q<4<£t^S-r^iCT*.^) T^^n^f^ 
i X4-P R«— fficOfl-HISOT lffi^L<tt2fll 

vS, X«> /Nay>J^^T$)'0. p«lSfctt2Ta5 

; X«¥i^m^iCRpS i XqO(4-p-q)/2 (^'P, 

s, x«. — ffic9*a»<h7K*a75^e.ji«nfc2ffiii(.± 

y>ISTTSO. pRt>'cittO<p<2, 0<q<4€: 

ifmiz^K)Ou< thW7^m\z7m&izm.i^^-it. ^ ^ 
iz^mmzt(:^CT^m<nmm^m7Kit-r^rzisb<D^mm 

]i.mit9-^ >^tL^ : Xtt-^iCS i X4 (^4^, R«- 

^■sm&X'$)D, x«7ji^=i+i/s, x«« /\nY>m 



K3!4c|n(::j)-iK$ n, mj)mzj:-oxfit]mi&m(Dtmco ■> 
im\zj^<o'prji<ii'h3wmzymm\zm¥A^-it. $ e. 

(c mm izit^ i; TKimcosSM ia7K{fr -S ;t j6 (^Ttfcbil 

Vmit^^>%iL^ ; e^L<«¥i^3ffl.)iK^S i XqO(4-q) 

/2 (iSjtf. x«7;i/a^->3i. x«. /Npy^IgC^T^ 
qttO<q<4^rii5aT^»TS.S) TlS^n^v- 

h-ox. nt]Bmm^^ii^mm<^iz'Am.-^n. mjj&zj:-^ 
^LTz^mm^^m^i^m \z^ 0 '>;^£ < t ^hw^i-mzyK 

<hi&mti:-rs7t«!im«a7K'f±:3 -x-^" >ifm.jii^^i& 

tmfjm^n^^^izfji^. z-o^m-^. ^mm<n^M)]m\z 
j:cT->'j n - >'7i-^'p<D^-i mm'T-iz^^'^i.tz^mm 
^^mmi^mizj^r)'ptii< ^^WT^mzTKm&izmm^ 
n, $ i=> iz^(D±<,z^mm(D^mi^izm cx'^m^myK 
mAmjs.-^n^z.iL\z^D, SfflTS^'TKfinA 0 ° tciai/^ 

S?fk5^:$' >^1TIC. ^M;5^'^is:)±IBiP7K^filtt->5' >m 
mi^. XW±K->o:^+t->:^Urfv-. Xtt4'gftg*P7K 
-> ^ >l^«f*:. S L < tt±f a 'J ^ - h ^ U P' V 

j^OiZtj.^. L:1^X\ mMmi-4(D (a) T-S^^n 
S->P4^-y->/t^'J-7-fiJc^)-tt. cff4?K^4'T^fc^fi5C^ 

i-mTmmo^mmms: t ^ if-tf p fcif^s: o l.^ptku 

^ J: 5 fj; ^ t ^> n-5 , 
[0 0 0 7] 

[mmmm(Dmm] ^^s^icfei/^x. 3^ttj«'i4Kfk^ 

TcoSdS (Ttidg) i^^'^feDT. e^ffi^ilEJL^^BJcL 

>. n^^jimmit^'^' y^(Dit^^fi.mt^-$' >mfmiiz 
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mm izimLx i o ° ur. ^r-s l < « 5 ° ii^T©7K 

[0 0 0 8] ifjRrin ~ 4 (a) tCnElKfi^n^vUa 
->{i. ^i£jffl;5JcSRpS i 0(4-p)/2 Rtt-iiin 

-filIi<;)*tiil<h7K3ga:;5^^.S«nfc 2 SitjL±«Mi?:£ 

[0 0 0 9] ddTv-'J 3->©mj!Bi*:t LTtt. W-i^ 
afiK^RpS i XqO{4-p-q)/2 (^ff- Rtt— ffiWWH 
lffieKtt2ffla±*^'=.?'=i:S'gftlS. X«, -€S 
Wt^a i:7KSg»*^ il nfc 2 fflUAJt*^ ^ S-g^gfi 

0, pS.a^q«0<p<2 . 0<Q<4S:i^S-r -SSSCT 

iigiE:RpS i X4-P (Stf. Rtt— -filBcTDWtiaw Iffl 

X^TJPn + vS, X«, /NP'ir^J^TTfeO. p«l 
SAc«2T?SS) T*^n^*n7K»IWttS>^>Bjl^i*75^ 

[0010] d in T-±KJn7K»fi¥tt -> ^ >M^#:*^ 6 f£ 

x5^jL'hUxh^->->^>. x5^;i/huya'i^^ 
->->^>. x^;i/H'j >^l-+i>->^>, 73ix;i/hU;>< 
l-^->->5'>« 7xx;i'N'jxN:^->>'^>, >'xx;i/ 

iy>^^)Vz^:^ h=^->->^>. v>^^;U>^X h^->->7 

->^>> i?x5^;uv^ h=^->->7>, i^j^^)ii>x.h=^ 
->->5>. >'x^;i/v7'P7tt4^->>'^>. i/'x^jUv^^ 

h + >'->^>« ^xXJW^^^^-JUv;* + 7x 

Pe;H-'J/ h^^->i>^>, n-T'Pfcf^UhUXh^^S/ 
->^>. n-7°Ptf;H-iJ7'^^P3l^^->->7>, n-:/P 

;i/hU^ l-=^i>>'^>, r-Ti7 'JP+->:/ptf;uhU 

[0 0 11] Sfc, _tBE->P^t)->75^e.7^j;^mfl«JKfi£S 

->7 X vx h:^->v/ h + ->->-7 >^«g|5^*P7K^» 



mtmi/mm^mxif-mr^ z.t^^x^^, 
[0 0 1 21 mmiKD (b) \z$m^n^mit^^> 

X4-P (i^lif, R«— ii<7)*tSffiroiffigL<«2fflJi^ 
i^i/^b^J^-g^ X«, -ffi<DWtt»<h7K?^|6;^>'iil 
\tnrz 2 :fflW±*^ T^cStfigST* 0 . X «T JU=i ^ -> 
S. Xtt, APy>Jg>-TT«)i9, p«lS;ttt2TS 

^) TSsn^»D7K:«-M±->^>ai«f*-e*So 

[0 0 13] d;iT±S2to7K^»14->^>M^^<!:LT 

;<5^;i/hUyp#=^^>'->'7>, ;<f^;Uh'J:/h4^ 
->->^>, x5^;i/h u ^ h+->->^>, X5^;i^huxh 
^-vi/^x x5";i/hiJ7"p4^^v'->7>, x^;n-u 

:/K^r->i>-5>, 7xXJl/hU^ h4^v->^>. :7xX 
JUKUXh=^-->v7>. 7xx;H-iJ7'P5}?+->v'7 

>> 7xx;n-ij:/h^^;^->7>. v'^^^ius^^ h+-> 
>'^>> v^^Av^x H4^v->7>, -:/^^;i'vyP7t^ 

+ ->i>5>, ->*^^;U>^y h + i/v^>. v'X^^-JUv'^ 

h+->->^>. ->*x^jU-:/xh+->->7>. v'x^;!/^ 
yp4^+->->5>. z^x.'f-jlz^yh^i^'>y>, 7xx 
;i/;<^;i/-:/^ h+->->^>. 7xx;i/;;<5^;u-:/x h^^-> 
->5>. 7xx;1//5";1/v7'p4^+->>'5>, :7xxju 
h + ->->^>, n-yPbf;H-'J;< h + iz-^ 
^-X n-7"Pfc:>iH-UXI-+->->^>. n-:/PtfJU 

hij7'P7j«4^->>'^>, n-:/pt;;n-uy h+->->^ 

>. r-yUP + ->H + ->:/PtfJUhU;< h4^->->5' 
>, r-Ti7U P4^->yptf;UhU^ h^^v-v^^^*^' 

[0 0 14] it5l<3S2ro (b) \Zti}&^tl^mit^^> 
^««T«.>'P^-t)->:tU P'v-tt, ^iSjffij^JcSRpS 
i XqO (4-p-q)/2 (.^^, Rtt-«(75Wttl*C5 1 ffi^ L. 

jgs*^e.ii«n;t 2 min.±*^^f£^'^Mmx'& lo. x« 

T;1/P^->»> Xtt. y\P-;r>ISTT$>0. pS.t/q« 
0<p<2. 0<q<4^?jaS-r^l^Tefe-5)) T«$n 
-g) -> P ^it >^ 'J p' V - TS) 0 , ±aB*D7K:53-Mtt -> ^ > 
|j|##:rog|?^iD7K^^5?RO^)J5i7j<,|im-&, Xtt±aSiP7K:^ 
^tt->^>Sf»#:cOgi5^»n7j<»^tlt, 5=-H5^h + -> 
->'7>, x h^x h + ->->5'>> T- h^T'P^^^^Xv^ 

>^0gi5»*n7K^i-)l?t;<i:0)Bi7|cSI«€r«T'f^ffi!-r^ ^ t 

t^x^^i]a7mmii'^^>mmi^<D 2 ~ i o a^*:?:^^ 
[0 0 15] w«ii3cD (b) (ctaai$n^SEfk^5'> 

i X4 R«— fiECO*t«»CD iaisu<«2ai^A 
±*^5.;^ci:?>ttg», X«, (iEco*^ai7l<^»*^e.il 
ttnfc2aW±*^i^.^t-5>WHg»T*0, X«7JWP + -> 

a, xtt, /Npy>i^-iPTS)^) Tr«$n^4'&ftg*P7K 
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[0 0 16] z.:i-x:±m4'^mii\v4^^Am^iL'^y>fM^i^ 

[0 0 17] gS5)<J5i4(7) (b) \zm'i&-^n^mt^9y 

qO(4-q)/2 (jC^f. X«7;UZ] 4^->>!fi. X«. /\ay> 

K^-e$>0, q«0<q<4^ti!i5S-r5ScT-fe?)) 

^ n-2. U - h ^ U =f -7 - T 0 , ±sB 4 '&fig^jn7K:J-> 

ssi-r-s ii75tT-^-5 4m^m7i^mm>'y >cd 2 ~ i o 
[0 0 18] mit'^i^ >^i^^(D±mmm^n^^y5m 

«, f?>Jx.«, xyu-a-T-'i' >i77ife, T-V -y•7"=I-T■ 
[0 0 19] y-ifUf^'^liZit. Ag, Cu, Z 

[0 0 2 0] zi-r-^ y'i/m.l&mzlit, Pt, Pel, R 
u, Rh, I r, OscDJiofiQ^m^m^miiaT^^i 

[0 0 2 1] >^fflfig#j«, ^(DimzyK x.^ 

y-;k -/P/NV -;i/i|cD}§ii^. ig^, 5gm, ffiSt^. 

<£jirsf54^«^, hUy5=-;l/T5>, '\+->Jl'T5>/j: 

F , T- h ^ < y n t! - h ;i^c t*«^tt^t;^#iM 

[0 0 2 2] if.mn<n:i-7-^ y^'Ammmm-^m 
tt. s*wtc«. m^mmizzi-9-^ y^m.i&^^m.^ 

[0 0 2 3] ±K=i-x^ yi^m.i^^(Dm^ysmt.LT 

[0 0 2 4] ±tiy;mxmmmizmm^m!^r^ii^ 
mm'&itytmm(D^mmzit^cxm7m^M.-r^^o 
izu^b. zzx\ ytmm<Dytmmz^io. &j^mmy^^^ 
s.\zm7Kit-^n^rctt>izit. m^^(Dmmito. 001 
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